The aim of the study was to evaluate the effect of dietary probiotics on broiler growth performance, organ development and meat quality in replacing oxytetracycline. Dietary treatments were control (basal diet without additives), antibiotic (basal diet with 0.05% oxytetracycline), basal diet with Bacillus subtilis and basal diet with Lactobacillus spp. A total of 192 birds were randomly allotted to four dietary treatments with four replicates having 12 birds each. Feed and water were supplied ad libitum. The results of the current study revealed that growth performances of broiler did not show significant difference (P>0.05) among the treatments. Body weight and weight gain were numerically higher and FCR was numerically lower in broilers fed a diet containing 2 different single strains of probiotic than control. Though there were no treatment effects (P>0.05) on the weights of the liver, heart, kidney, spleen, gizzard, intestine and dressing percentage, but abdominal fat content was found significantly higher (P<0.05) in antibiotic treated group than that of single strain probiotic (Lactobacillus spp.) feeding group. Significant differences were also observed in meat color values where antibiotic fed broiler meat showed higher redness, lower lightness and yellowness and birds fed the control feed had higher lightness and yellowness of meat than probiotic fed chicken. TBA, P H and cooking loss were not affected by the treatments. Therefore, we concluded that use of selected probiotics resulted in improved performance parameters and reduced abdominal fat pad in broiler chickens. Moreover, addition of the probiotics in broiler diet for replacing antibiotic could be utilized for safe poultry meat production.
Introduction
Oxytetracycline (OTC) is a broad spectrum antibiotic known as tetracyclines which were developed to enhance the control of bacterial infections (Alam, 2000) . According to Zulkifli et al. (2000) ; chicks given diet supplemented with 50 mg/kg OTC during 21-42days of age increased body weight gain (BWG) but the antibody produced against New castle disease virus (NDV) was not affected. But feeding of antibiotics is risky (Casewell et al., 2003) not only due to crossresistance but also due to multiple resistances. This could pose a threat to public health if dangerous infections of drug-resistant bacteria were spread via the food chain (Smith et al., 2003) . As a result, the use of antibiotics as growth promoters was banned from the EU on January 1, 2006 (Burch, 2006) and the potential for a ban in the United States and some other countries in Asia. In Bangladesh the use of most antibiotics growth promoter (AGP) also has been banned to preserve the effectiveness of important human drugs (Casewell et al., 2003) . So, there is increasing interest in finding alternatives to antibiotics for poultryproduction. The focus of alternative strategies has been to prevent proliferation of pathogenic bacteria and modulation of indigenous bacteria so that the health, immune status and performance are improved (Ravindran, 2006) . Lactobacillus, Bacillus and Saccharomyces cerevisiae (SC), as a Direct-fed microbials (DFM), have been studied as potential as alternatives approach to feed additives ( Salim et al., 2013) . Feeding probiotics helps to maintain a beneficial intestinal microflora, enhances the host's resistance to enteric pathogens such as Salmonella and Campylobacter species, and results in a healthy gastrointestinal environment with an improved intestinal function, feed conversion, weight gain and performance of birds (Dalloul et al., 2003; Vila et al., 2009; Mountzoris et al., 2010) . As probiotics are live cultures of harmless bacteria or yeast species that equilibrate intestinal microflora to benefit the host (Ferencik et al., 2000; Chen et al., 2013) , which have been demonstrated to be helpful in maintaining the intestinal ecosystem and enhancing animal health, therefore, a lot of researcher focused on it and used single or double or mixed stain. Among a number of bacterial species used as probiotics, spore-forming Bacillus spp. has been identified as a suitable probiotic because of the resistance of its spores to harsh conditions and long-term storage at ambient temperature (Sinol et al., 2012; Chen et al., 2013) . Lactobacilli are normal components of the healthy intestinal microflora. However, in our country context which are convenient and to the best of our knowledge, the effects of Bacillus subtilis and Lactobacillus acidophilus endospores in broiler chickens have not been investigated in detail. These factors may be critical in the Bangladesh, where most of the farmers have been used antibiotics into their poultry feed to enhance birds performance and disease resistant capacity. Therefore, poultry feed industry needs adequate information on this aspect to augment commercial broiler production in Bangladesh. Furthermore, there is a way to increase the use of probiotics in diets for animals, which is a more reasonable option, since they do not leave residues in the environment, in the animal body and do not cause cross-resistance in men compared with antibiotics (Nepomuceno and Andreatti, 2000) . In this context, this study was designed to assess the effect of Bacillus subtilis and Lactobacillus spp. endospores on growth performance, relative organ weight and meat qualityin broiler chickens.
Materials and Methods

Birds and housing
A total of one hundred ninety two 1-d-old mix sexed Cobb broilers were obtained from a local commercial hatchery. Broilers were randomly allocated in 4 experimental treatments for 5 wk. Each treatment had 48 broilers arranged in 4 replicates of 12 broilers each. Each replicate was assigned to a clean floor pen (2 m 2 ) and birds were raised on a rice straw based litter. Heat was provided with a heating lamp per pen. The ambient temperature in experimental house was maintained at 32°C during the first week and thereafter decreased by 3°C in the third week, and finally fixed at 22°C up to end of the experiment. The experiment was lasted for 35 day.
Dietary treatments
To meet the nutrient requirements of the broiler chicken over this period, a complete basal diet was formulated for each of the 2 stages of growth; starter and finisher. The diets were formulated to meet the nutrients requirements of broilers as recommended by the National Research Council (NRC, 1994) . The experimental treatments received a 1) Control, 2) Antibiotic (added with OTC), 3) Basal diet with probiotic Bacillus subtilis, and 4) Basal diet with Lactobacillus spp. The probiotics were prepared according to manufacturer instruction. The basal diet was formulated for starter (1 to 21 d) and finisher (22 to 35 d) of broiler growth periods and its composition is shown in Table 1 . The basal diet was prepared in each week and stored in sacks and was kept in a cool place. Experimental diets and water were provided ad libitum.
Growth performance traits
Growth performance parameters such as body weight (BW), weight gain (WG), feed intake (FI), and feed conversion ratio (FCR), were determined in each week. During starter (0-3 wks) and finisher (4-5wks) period body weight (BW), weight gain (WG), feed intake (FI), and feed conversion ratio (FCR) were calculated for the whole duration of the experiment.
Organ weights and carcass yield percentages
At the end of experiment, after weighing, 4 birds per treatment were randomly selected and killed humanly by cervical dislocation. The liver, heart, kidney, spleen gizzard, abdominal fat and intestine were excised and weighed. Afterward, the birds were scalded, de-feathered, and carcasses were eviscerated. The head and feet were removed, and calculated as a percentage of live body weight and also carefully examined to detect any pathological lesion or damages. The weight of intestine was also measured and recorded.
Meat characteristics
Muscular pH values were determined on Pectorals major muscle with a needle probe 24h post mortem with Mettler MP 120-B digital pH-meter. All pH measurements were conducted on the anterior end of the right breast. The pH meter was standardized by a two-point method against standard buffers of pH 4.0 and pH 7.0. Cooking loss was calculated as [sample weight before cooking minus sample weight after cooking] ×100 / sample weight before cooking. The colour of breast meat was determined after 24 h of cooling the carcass with Minolta CR-300 colorimeter (MINOLTA CAMERA Co. Ltd., Osaka, Japan) calibrated against white plate (CIE L* -lightness, a* -redness, b* -yellowness) with 8 mm optical probe diameter, D65 illuminant and 2° observer. The meat colour is presented as CIE-L*a*b* (Commission Internationale de l'Eclairage, 1976). Meat samples (5 g) from each breast cut were used for the analysis of the thiobarbituric acid reactive substances (TBA) by using the aqueous acid extraction method of Pikul et al., 1989; Gomes et al., 2003 to determine lipid oxidation. The reaction produces a red color which can be measured using a spectrophotometer.
Statistical analysis
All data were subjected to analysis of variance procedures appropriate for a completely randomized design using the general linear model procedures of SAS (SAS Inst. Inc., Cary, NC 2005). The mean differences among different treatments were separated by Duncan's multiple range tests. A level of (P < 0.05) was used as the criterion for statistical significance.
Results and Discussion
Growth Performance Traits
The effects of dietary antibiotic, Bacillus spp. and Labacillus spp. supplementation on the growth performance of broilers at 0-5 weeks are shown in Table 2 . From day old to 5 th weeks of age, there were no significant differences in BW, WG, FI or FCR among all treatment groups (P＞ 0.05).It was indicated that dietary inclusion of probiotic and antibiotic supported a superior performance of chicks than control in broilers diet. However, several investigators Bafundo et al. (2003) , Ferket (2004) , and Lindsey (1985) reviewed the various benefits of feeding antibiotic growth promoters which may control and limit the growth and colonization of a variety of pathogenic and nonpathogenic species of bacteria in chicks gut. According to Ramarao et al. (2004) it was also not possible to observe any influence of probiotics on broiler weight gain, as opposed to Kabir et al. (2004) , who obtained higher weight gain in broilers fed aprobiotic product. Our results also did not find any differences among allgroups but numerically higher than control. The parameter feed conversion ratio was not statistically different between treatments in 0-5 weeks in this experiment. Our results were similar to Loddi et al. (2000) , who worked with a probiotic product containing Enterococcus faecium (1 × 1010 CFU/g product), where we found numerically lower FCR in Lactobacillus administration group and higher in control group. So, it can be said that probiotic can be substitute for antibiotic. European Poultry Efficiency Factor (EPEF) was calculated where the greater efficiency in treatmentT 3 and lower efficiency in control based on mortality (2.08% for all treatments), weight gain and feed conversion ratio.
Absolute organ weights and carcass yield percentages
The organ weight like liver, heart, kidney, spleen, gizzard and intestine did not influenced by the treatments but abdominal fat was showed significant difference among the treatments. Moreover, antibiotic containing diet found a higher relative abdominal fat and broilers fed lactobacillus diets showed lower fat weight compared with other treatments (P< 0.05). Fat deposition in the abdominal area of broilers is regarded as waste in the poultry industry; since it represents a loss in the market and consumer acceptability, and enhances expense during the treatment of effluent produced when processing broilers. The obtained results of this study indicate that probiotic supplementation of broilers diet has the potential to lessen this type of waste by reduction of the fat content in the abdominal area of birds. In accord to our results, Mohamed et al. (2008) reported that the highest abdominal fat percentage value was recorded for birds fed the control diet (2.21%) while the lowest value was recorded for birds fed the MOS supplemented diet (1.78%). Similarly, they did not notice any significant impact of supplements on dressing percentage, liver, heart, and gizzard relative weight. Our findings were almost similar to Mohamed et al. (2008) but higher abdominal fat was found to antibiotic group may be due to the higher feed intake in this group. Though dressing % was not different significantly but numerically higher number was observed in Bacillus containing feed than other treatments. Boratto et al. (2004) found carcass yield percentages were higher for the no probiotic-fed female broilers than for the control. This point was opposite to our results. 
Meat quality characteristics
Meat colors were significantly influenced by the treatments where antibiotic containing feed showed higher redness and lower lightness and yellowness and birds fed the control feed had higher lightness and yellowness of meat.
Color is one of the main indicators of the quality of most foods. L* value is the main parameter that determines poultry meat color. According to Contreras and Beraquet (1995) , values of L* from 46.4 to 49.7 for the breast color are normal. Our result was similar to antibiotic containing group may be due to pH increased the L* value decreased, i.e. while darkness of meat increased the lightness declined (Allen et al., 1997; Fletcher et al., 2000) . According to Karaoğlu, 2005; the birds fed with level of 0.1% probiotic (P1) also had the lowest a* value among treatment groups (p<0.05). In our experiment, Bacillus administration group (T 2 )showed the similar results. a* value indicating redness in skin may be due to slaughter age of the bird, because, as many researchers stated the age has reportedly influenced the myoglobin content of other species (American Meat Institute Foundation, 1960). Results of our experiment show clearly that the use of the probiotic in broiler diets prevented the increase of a* value indicating redness. In this experiment, b* value was higher in control group may be due to the moisture loss of skin, and depending on this the carcasses darkened with increased b* value after slaughtering (p<0.05).There were no statistically significant differences (p>0.05) found in TBA, P H and cooking loss by the treatments. In probiotic, pH value was slightly numerically lower than control. According to (Komiyama, 2006; Ludtke, 2009) , due to the rapid metabolic transformation of glycogen into lactic acid, which results in achieving ultimate pH before carcass cools, causing protein denaturation, and consequently, meat becomes pale, soft and exudative. According to (Gheisari, 2011 ) the extent of oxidative rancidity in a fat may also be determined by its TBA number. The 2-thiobarbituric acid (TBA) test is believed to measure the breakdown products of unsaturated fatty acid oxidation. Typically, the TBA number of a sample shows a steady increase as it becomes more rancid, but a certain amount of variation is found between the TBA numbers obtained for similar fresh samples. In this study the Bacillus containing diet showed numerically decreased number of TBA value than other treatments.
Conclusions
In conclusion, the use of probiotics and antibiotics in feed for broiler chickens does not statistically affect the performance of broiler in our study. However, probiotic fed chickens had higher body weight, dressing percentage and higher European Broiler Index and at the same time lowered abdominal fat and cooking losses. Therefore, probiotics product could be a potential alternative to antibiotic growth promoters (e.g. Oxitetracycline) in broiler diets. So, further follow-up study is necessary to determine probiotics inoculation levels in the broiler diet and in replacing antibiotic in broiler feed.
